Isoflurane, compared to halothane or enflurane, causes increased lactate production but no transmural coronary steal during myocardial ischemia in swine.
We compared the effects of isoflurane, enflurane, and halothane on myocardial blood flow, function, and metabolism in normally perfused and ischemic regions of the swine heart. A model of single vessel incomplete occlusion was used so that the capacity of these anesthetics to cause transmural coronary steal could be tested. After median sternotomy, the left anterior descending coronary artery (LAD) was cannulated and autoperfused from the carotid artery. Systolic segment shortening was measured in the regions of the heart perfused by the LAD and left circumflex arteries. Regional myocardial blood flow was measured with radioactive microspheres. Blood was obtained from the anterior cardiac vein for measurement of lactate. Measurements were made during imposition of a stenosis on the perfusion circuit sufficient to decrease resting flow by 25%. The same stenosis was imposed during three treatment periods in a randomized and balanced cross-over design. In one group of 12 swine, treatments were two doses of intracoronary adenosine and a control period. A second group of 12 were given 1.5% isoflurane, 2.18% enflurane, and 0.98% halothane. Heart rate, mean aortic pressure, and left atrial pressure were matched during the three treatments in each animal. Adenosine caused transmural steal resulting in diminished systolic segment shortening in the ischemic LAD region. During isoflurane, compared to halothane, the first derivative of left ventricular pressure with respect to time was greater by 28%, and systolic segment shortening in the normal left circumflex artery and ischemic LAD regions was greater by 27% and 31%, respectively. Subepicardial flow in the ischemic region was greater with isoflurane but subendocardial flow was unchanged. Lactate production during isoflurane was 52% and 76% greater than during halothane and enflurane, respectively. Our results indicate that isoflurane is not a sufficiently potent arteriolar vasodilator in swine to cause transmural steal. Although myocardial performance was superior with isoflurane in both ischemic and normally perfused regions, lactate production also increased, suggesting worsened ischemic metabolism. It is likely that the myocardial oxygen supply/demand ratio worsened with isoflurane because it caused less myocardial depression than the other anesthetics.